MATHEMATICS 211
ASSIGNMENT 3
Due: September 24, 2014

01° Let J be an open interval in R. Let f, g, and h be differentiable functions
defined on J with values in R, for which:

f(t) f(@) 0
gt) | x| g@) | #10 (ted)
h(t) %0 0

Let T be the corresponding mapping carrying J to R?, with components f,
g, and h:

f(t)
I(t)=1{ 9(t) (tel)
h(t)
Let T satisfy the Equation of Newton:
f(t) 1
't)y={ g"'(t) | = —=ml®  (ted)

) TP

Show that the range of I' is included in a plane. To that end, compute the

derivative of:
A(t) =T'(t) x T(t)

02° Let X and Y be nonempty closed subsets of R? for which X N'Y = 0.
Let d be the distance between X and Y, defined as follows:
d=inf{llz -yl 2 € X,yeY}
Show by example that d may be 0 (even though X and Y have no point(s)
in common). For contrast, show that if X or Y is compact then d is in fact
positive.
03° Let P be the subset of R? consisting of all positions:
()
Y
for which y = z2. Let 7 be the position:
. 2
Tl
in R?. Find the distance between P and {7}.
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04°* Let S? be the unit sphere in R?, consisting of all positions:
T = (.1'171/'2,1‘3)

for which:
2 f a2+ x% =1

Let a, b, ¢, and d be any four positions:

a = (a17a27a/3)
b = (b15b25b3)
c= (01702703)
d= (d15d27d3)
in S? for which:
(%) a#tbatc,atd b#c,b#d, c#d

Let f be the function of the foregoing four positions, defined as follows:

(P S S SRR SRR
la=bl ~ lla=cll ~ lla=d " [lo=cl "~ flo=dll " llc=d]

fla,b,e,d) =

Of course, the domain of f would be the subset X of:
R’ x R® x R® x R® = R"
consisting of all quadruples:
(a,b,c,d)

of positions in S? which satisfy condition (). Show that the range of f has
the form:
[ev —>)

where £ is a suitable positive (!) real number. We mean to say that ¢ is the
minimum value of f but that the values of f are arbitrarily large. Guess the
form of the various quadruples (a,b, ¢, d) in ¥ for which:

fla,b,e,d) =4
Start by guessing the “shape” of such quadruples.
05° Reduce the foregoing problem to pairs and triple of positions in S2. Then

generalize the foregoing problem to k-tuples of positions in S2, where & is any
positive integer (2 < k).



